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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]A sharpness control method of a picture reducing an original image with predetermined 
reduction percentage, smoothing to this reduction image, expanding a smoothed picture with 
magnifying power corresponding to said reduction percentage, and adding a difference of a picture 
and an original image which were expanded to an original image with predetermined dignity. 
[Claim 2]A sharpness control method of the picture according to claim 1 , wherein reduction 
percentage is 1/8 and magnifying power is 8. 

[Claim 3]A sharpness control method of the picture according to claim 1 setting dignity to 1 and 
raising sharpness of a picture. 

[Claim 4]A sharpness control method of the picture according to claim 1 making dignity or less into 
1/2, and smoothing a picture. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the sharpness control method of a picture, and relates 
especially to the sharp-ized method of various sharpness in the convolution of big size, i.e., the 
adjustment method of sharpness. 
[0002] 

[Description of the Prior Art]More global processing can be realized by taking those with sharp-ized, 
and its large convolution as the technique of the edge enhancement by restoration of a high 
frequency component. However, the whole circuit structure becomes large and the hardware 
corresponding to big convolution size serves as an expensive system. A practical process speed 
cannot be obtained in image processing by software. 
[0003] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the sharpness 
control method that it was originated that such a conventional problem should be canceled, and it is 
comparatively small circuit structure and sharpness control of a big convolution can be realized 
[0004] 

[M eans for Solving the Problem]A sharpness control method of a picture concerning this invention 
smooths about a reduction image, adds further what expanded this to the original size and applied 
dignity to a difference of a picture and an original image which were expanded to an original image, 
and performs large-sized sharp-ization as a result And sharpness is continuously adjusted with 
change of dignity. 
[0005] 

[Function]According to the sharpness control method of the picture concerning this invention, what 
smoothed about the reduction image, expanded this to the original size, and applied dignity to the 
difference of the picture and original image which were expanded can be further added to an original 
image. 
[0006] 

[Example]Next, one example of the sharpness control method of the picture concerning this invention 
is described based on a drawing. In drawing 1, in an example of the image processing device for 
enforcing the method, it has the image memory IM1-IM3 and the memory INM for an input, one line of 
the output of these memories or two lines are chosen by the multiplexer MUX, and it inputs into 
computing unit CAL. The output of computing unit CAL is selectively inputted into either of the 
memories IM1-IM3 by the selector SEL On the other hand, the camera C for an input is connected 
to the memory INM for an input, and the captured picture is once held at the memory INM. 
[0007]^v^ng_2_is a flow chart which shows the procedure of sharpness control, and explains the 
details below. 

[Step 2-1] After taking in an original image from the camera C first and holding in the memory INM, it 
transmits to memory IM1. At this time, computing unit CAL does not perform data processing, but 
passes data as it is. 

[0008][Step 2-2] It writes in memory IM2, reading 1 pixel of original images in memory IM1 at a time, 
and thinning them out, and a reduction image is generated. frawmg 3 shows the situation of this 
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infanticide, extracts a pixel 8 pixels of every constant interval, for example, every, (x seal in a figure is 
attached and shown), and disregards other pixels. In an image processing device, this infanticide can 
be performed by performing the writing of memory IM2 for every constant interval. On the occasion 
of a reducing process, computing unit CAL does not calculate but passes data. 
[0009][Step 2-3] It reads 1 pixel of reduction images in memory IM2 at a time, and a processing 
result is written in memory IM3, smoothing by computing unit CAL The KONMBORYUSHON size of 
smoothing is a general thing like 3x3, and can be performed in a small-scale circuit Smoothing 
performed here is the concentration average of pixels other than a middle pixel, and calculates E = 
(A+B+C+D+F+G+H+I) / 8 in the convolution (each pixel is specified with the numerals of A-I) of 
drawin g 4. 

[0010][Step 2-4] It reads 1 pixel of smooth pictures in memory IM3 at a time, and a processing result 
is written in memory IM2 t smoothing further by computing unit CAL This smoothing is the same as 
that of the processing performed at Step 2-3. 

[001 1][Step 2-5] It reads 1 pixel of smoothed images in memory IM2 at a time, they are expanded, 
and it writes in memory IM3, and restores to the size of an original image. Processing of expansion 
realizes the read pixel multiple-times writing and by writing in an identical line two or more times 
further. The writing of the same pixel is realized by repeating and giving the same address in read-out 
of memory IM2. 

[0012][Step 2-6] Addition with dignity with the original image memorized to picture [ in memory IM3 ] 
and memory IM1 is performed, and a result is written in memory IM2. In the picture element density 
of an original image, if picture element density of the picture of Do and IM3 is set to D and 
concentration of alpha and a processing result is set to Dr for dignity, the addition with dignity will be 
expressed by the following formula. 

Dr=(1+alpha) Do-alphaD — it is time Dr=Do+ [ 1 / alpha= ] (Do-D) here — a D value — the' 
smoothed image of 32x32 convolutions — abbreviation — it is equal and Dr serves as a picture 
sharp — ization-processed by 32x32 convolutions as a result. If alpha is made small, the 2nd paragraph 
of the right-hand side of Dr=Do+alpha (Do-D) will decrease, sharpness will fall, and an original image 
will be approached gradually. 

[0013]Smoothing to the above-mentioned reduction image produces the same effect as smoothing to 
a big convolution, and large-sized sharp-ization is realized by addition of this large-sized smoothed 
image and an original image. And as hardware, it is a thing of the usual scale of about 3x3 
convolutions, and the purpose is attained. Furthermore sharpness can be adjusted with adjustment of 
the coefficient alpha, and sharpness can be arbitrarily set up in digital copia, a facsimile, a digital 
photograph, etc. according to a user's liking, corresponding to a use. 
[0014] 

[Effect of the Invention]The sharpness control method of the picture concerning this invention as 
above-mentioned, Since it smooths about a reduction image, what expanded this to the original size 
and applied dignity to the difference of the picture and original image which were expanded is further 
added to an original image and large-sized sharp-ization is performed, it has the outstanding effect 
that high speed processing is realizable by a small scale circuit. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1]It is a block diagram showing the image processing device which will be made operation of 
this invention method, and which is carried out. 

[ Drawin g 2]lt is a flow chart which shows one example of this invention method. 

[ Drawin g 3]It is a key map showing the state of the infanticide in this invention method. 

[ Drawin g 4llt is a key map showing 3x3 convolutions. 

[Description of Notations] 

MUX Multiplexer 

IM1 Image memory 1 

IM2 Image memory 2 

IM3 Image memory 3 

INM Memory 

CAL Computing unit 

SEL Selector 

C Camera 



[Translation done.] 
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DRAWINGS 



[ Drawin g 1] 




[Drawing 2] 
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